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Table 1. Comparison of rate of fetal death in mice inoculated and uninoculated with
JEV
Strain No. of Total No. of Rate of
of Group pregnant No. of dead fetal x? test
mice mice fetuses fetuses death (%)

I Inoculated
CFW
Uninoculated

Inoculated

C3H,” He
Uninoculated
[noculated
C57BL,76 “‘

. Uninoculated

Inoculated 98

1,038

Uninoculated

0.05.
0.01.

*
*
=
A A

CEW o fa e R, SREEN20.5%, XA
5.0% G -7, C3H He DR &z, BB
30.4%, SREAH16.6% TH -7z, CBTBL 6D
FECET, BERNS2.6%, NEREAS.8%TH T,

Bull. Natl. Inst. Anim. Health No. 91, 1 7

Sk T, EREREA23.6%, RBIEN0.0%TH -7,
ZOLEH, WTFAO Y AZRKICECTLEERO
M RSE CRIZHIBR O TR L O L&, 5T
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Mmootz b OR6FH -7z (F2). ZhitEi Lk 1561 (11.6%) TXHBRBDOADEEINED Dh i,
Mg, BN, 038D11.2%1cH e B A, TOEE

Table 2. Virus recovery from dead fetuses and their placentae in pregnant
mice inoculated with JEV

No. of Total Virus No. of Rate of
Group pregnant No. of dead fetal
mice fetuses recovery fetuses death (%)
+* 129 12.4
Inoculated 98 1038
: - 116 11.2
Uninoculated 62 J 576 - 92 9.0

* Viruses were recovered from 114 fetuses and their placentae, and from 15

placentae of the 129 dead fetuses.

Table 3. Relationship between fetal death and infection of placentae and
fetuses in pregnant mice inoculated with JEV

Strain Total Infection of placentae and fetuses*®
of  Fetuses | No.of |0 wiy| Py, FO | PO, FO | PO, FO
mice fetuses
. 60 108 1 192
Alive ) 364 (16.5%) | (29.7%) | (1.1% | (52.79%)
CFW
42 5 1 11
d .
Dea 59 (71.2%) | (8.5%) | (1.7%) | (18.6%)
51 45 7 191
;
Alive 0 0%y | aas%) | (2.3%) | 62.8%)
C3H, He ‘ !
64 10 1 3
d ,
Dea 84 (76.2%) | (11.9%) | (1.2%) | (10.7%)
, 121 153 u 383
Alive 668 (18.1%) | (22.8%) | (1.6%) | (57.3%)
Total )
106 15 2 0
d ,
Dea 143 (74.1%) | (10.5%) | € 1.4%) | (14.0%)
* P placenta, F : fetus, (+) : positive infection, and (-) ! negative infection.
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Fig. 1. Histopathological lesion in placenta of pregnant mouse inoculated with JEV. Viruses were

recovered from the placenta at a titer of 10°°TCID;, g and from the fetus at a titer of
10°°TCID;;, /g in this mouse. Hematoxylin and eosin staining, X 240. Left side . fetal
placenta. Right side : maternal placenta.

Fig. 2. Specific viral antigens detected by immunofluorescence in giant cells of the trophoblast in
the infected placenta. Viruses were recovered from the placenta at a titer of 10**TCID;, g
and from the fetus at a titer of 10**TCIDy, g in this case. X 240. Upper side . fetal
placenta. Lower side : maternal placenta.

Fig. 3. Specific viral antigens detected by immunofluorescence in cytoplasm of giant cells of the
trophaoblast in the infected placenta. x 960. High magnification of Fig. 2.
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Table 4.

IS

Incidence of stillbirth and recovery of virus from fetuses among pregnant

mice showing spontaneous delivery after inoculation with JEV

Mice Inoculation Neonate No. of fetuses retained

No. Strain Route*' Dose* Dead Alive in uterus

1 CFW iv 2.7 7% 1% 0

2 CFW iv 4.5 0 12 0

3 Crw ip 4.3 20 8(-) 1 ¥+

4 CFW iv 5.2 19 1+ 9%

5 C3H, He ip 5.5 36 6(-) 0

6 C3H, He ip 5.0 0 9-) 0

*1

iv ! intravenous, ip . intraperitoneal.

*2 log TCIDg.

*3  Positive (+) and negative (-) virus recovery.

*4

Dead fetus (virus was recovered from the placenta but not from the fetus).

*5  Alive fetuses (viruses were recovered from 7 of the placentae and one of the fetuses).
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SUMMARY

Relationship between Placental and Fetal Infections, and
Fetal Death in Experimental Vertical Infection of Mice

with Japanese Encephalitis Virus

Yosuke MURAKAMI!, Yujiro FUJISAKI, Yasuo MIURA?,
Tadashi SUGIMORI*, Takashi ONODERA® and Katsuhiro MIURAS®

1 National Institute of Animal Health (NIAH), (Present address . Exotic Diseases Research
Division, NIAH, 1500 Josui - honcho, Kodaira = shi, Tokyo, 187 Japan).

2 The same institute (Present address . Research Cemter for Veterinary Science, The Kitasato
Institute, 1139+ 1, Matsugasaki, Kashtwa shi, Chiba - ken, 277 Japan).

3 The same institute (Present address . Kyushu Branch, NIAH, 2702 Chuzancho, Kagoshima
shi, Kagoshima - ken, 831 01 Japan).

4  The same institute (Present address . Exotic Diseases Research Division, NIAH, 1500 Josui
honcho, Kodaira shi, Tokyo, 187 Japan).

S Institute of Medical Science, University of Tokyo, (Present address . Exotic Diseases
Research Division, NIAH, 1500 Josui honcho, Kodaira - shi, Tokyo, 187 Japan) .

6 National Institute of Animal Health (Present address . National [Institute of Animal
Industry, 2 Ikenodai, Kukizaki - machi, Inashiki - gun, [baraki - ken, 305 Japan) .

An experiment was carried out with mice to study a relationship between infection of the
placentae and fetuses, and fetal death in experimental vertical infection with Japanese
encephalitis virus.

Mice of three strains, CFW, C3H, He and C57BL 6, were intravenously inoculated with a
field strain of the wvirus at 7 days of pregnancy. They were sacrificed 7 days after virus
inoculation and examined for infection of the placentae and fetuses and fetal death. The rate
of fetal death in the inoculated mice was remarkably higher than that in the uninoculated
control mice. No significant difference was observed in the incidence of fetal death between
the inoculated mice which were proved to be free from placental and fetal infection, and the
uninoculated control mice. The rates of placental and fetal infections in the case with dead
fetus were significantly higher than those in the case with alive fetus. Some of the fetuses
probably died only from placental infection. The incidence of fetal death became high according
to an increase in virus content in the placenta. Specific antigens of the virus were
demonstrated by immunofluorescence in giant cells of the trophoblast in the infected placentae.
Histopathological changes were observed in the placental tissues, particularly in their
trophoblasts. Consequently, it was presumed that placental infection with the virus resulted in
the functional disorder of the placenta. These results indicated that some fetuses died from
placental and fetal infection in pregnant mice inoculated with Japanese encephalitis virus, and
that the placental infection with the virus might be closely related to the fetal death.

Pregnant mice which were intravenously or intraperitoneally inoculated with the virus,
delivered dead and alive fetuses, and the virus was also recovered from some of these fetuses.
These results indicated that stillbirth might occur in pregnant mice, as well as in pregnant

sows, when infection with Japanese encephalitis virus took place during pregnancy.
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